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Development of Pandemic Influenza 
Vaccine Reference Viruses 

• Development of representative candidate influenza vaccine 
reference viruses is coordinated by WHO and is an 
essential component of global pandemic preparedness 

• Newly emerging viruses are compared by antigenicity and 
genetic relationship to candidate vaccine viruses 

• Based on available antigenic, genetic and epidemiologic 
data, new candidate vaccine viruses are proposed by WHO 

• Institutions preparing and distributing candidate vaccine 
reference viruses:  
– CDC, USA 
– CDC/NIV (National Institute of Virology), USA/India 
– FDA/CBER, USA 
– NIBSC (National Institute for Biological Standards and Control) UK 
– NIID (National Institute of Infectious Diseases) Japan 
– SJCRH (St Jude Children’s Research Hospital) USA 2 



Steps in the Generation of an H5N1 
Reference Virus 

• Receive highly pathogenic avian influenza (HPAI) 
virus in WHO Coordinating Center (CC) or Essential 
Regulatory Laboratory 
– Pre-pandemic viruses may be highly pathogenic but not 

highly transmissible among humans 
– An emerging pandemic virus will be highly transmissible 

and probably highly pathogenic 
– WT viruses considered for candidate vaccine development 

may or may not be resistant to antivirals 
• Genetically modify HPAI virus to Low PAI by 

Reverse Genetic (RG) method under BSL3+ 
containment 

• Conduct safety tests on modified reference virus 
• Apply for and receive USDA exclusion from 9 CFR 

part 121 (Select Agent) to enable distribution to 
manufactures for vaccine production 3 



 CBER/FDA’s Roles in Vaccine Preparation and 
licensing Inactivated Pandemic Vaccine 
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Manufacture Seed Virus 

FDA tests seed virus 

Monovalent vaccine Bulk 
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Rescue of non-pathogenic H5N1 reassortant 
influenza vaccine strain by  

Reverse Genetics (RG) method  
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Safety Tests for Pandemic 
Vaccine Strains 

Inability to 
plaque in 
absence of 
trypsin 

Egg embryo 
survival 

Chicken 
pathogenicity  

Ferret pathogenicity 
- attenuated relative 
to parental strains 

Mice pathogenicity - 
attenuated relative 
to parental strains 
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Available and Proposed Candidate 
A(H5N1) Vaccine Viruses  
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